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Abstract

The standard test of full insurance assumes that the marginal util-
ity of consumption is invariant to the source of the shock. This is
unlikely to hold in the case of illness shocks because preferences might
directly depend on health. In this paper, we provide a test of full
insurance against health shocks, which circumvents this problem, and
apply it to panel data on impoverished rural households in Colom-
bia. Our test rejects that households are fully insured against illness,
whereas the standard test that ignores health dependent preferences
does not. Our paper also helps to explain why much of the published
literature finds that non-medical consumption increases following an
illness shock.

1 Introduction

Testing whether households are well insured has been, and remains, a key

issue in development economics. Due to malfunctioning or even non-existent
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credit and insurance markets, households are not able to fully smooth con-

sumption despite the use of informal risk coping strategies such as transfers,

gifts and the sale of assets (Paxson [1992], Rosenzweig and Wolpin [1993a,b],

Udry [1994], Townsend [1994, 1995], Besley [1995], Attanasio and Szekely

[2004]). In anticipation of this, households might choose ine�cient produc-

tion methods that are less risky, or make sub-optimal investment choices

(Rosenzweig and Binswanger [1993], Morduch [1995], Fitzsimons [2007]).

The standard test of whether households are well insured against pure in-

come shocks consists of estimating the relation between consumption growth

and income shocks, once aggregate shocks are controlled for (Mace [1991],

Townsend [1994]). An implicit but crucial assumption in this test is that the

marginal utility of consumption only depends on consumption and not on

what triggered the income shock.

Unlike pure income shocks, illness shocks can have a direct e↵ect on

the marginal utility of consumption (health-dependent preferences). Our

contribution in this paper is to take this into account in testing whether

households are fully insured against illness. This is challenging because the

one-to-one correspondence between consumption and the marginal utility

of consumption no longer holds, and therefore one cannot infer changes in

marginal utility from changes in consumption. In particular, and unlike for

pure income shocks, a null relationship between non-medical consumption

growth and illness shocks does not necessarily imply that the household is

fully insured. For instance, if the marginal utility of consumption increased

with illness, a well insured household would need to increase consumption by

a su�cient amount when a↵ected by illness in order to equate its marginal

utility of consumption across the healthy and unhealthy states.

In this paper, we set up a model in which an adult’s health influences

adult marginal utility directly, but not a child’s marginal utility (conditional

on the child’s consumption). A testable implication of the model is that in
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well insured households, children’s consumption should not depend on adult’s

health shocks, once aggregate shocks have been controlled for. We take this

hypothesis to the data using a three wave panel of impoverished households

in Colombia, and test how well households are against health shocks suf-

fered by adult males and adult females. We proxy child’s consumption by

child’s weight, which is particularly apt in developing countries where food

represents a large share of consumption. We find that the weight of girls

falls following an adult male illness shock, and hence we reject the model’s

prediction under full insurance. This leads us to conclude that households

are insu�ciently insured against illness shocks. Interestingly, we fail to find

that illness shocks to adult females lead to a decrease in girls’ weight, or that

the weight of boys decreases following an illness shock of an adult (of either

gender). The heterogeneity in our pattern of results helps to dispel possible

concerns with our empirical strategy such as omitted variables and illness

contagion (see subsection 4.3 for details.)

This paper contributes to an extensive literature testing for full insur-

ance against illness in developing countries, which has implicitly assumed

that the marginal utility of consumption does not depend on health. The

seminal paper by Gertler and Gruber [2002] found that non-medical house-

hold consumption decreased due to the occurrence of illness. However since,

a consistent finding emerging from the subsequent literature is that non-

medical household consumption does not decrease due to the occurrence of

illness. Wagsta↵ [2007] does not only find that consumption does not decrease

with the occurrence of illness, but that some categories of non-medical con-

sumption even increase. Mohanan [2013] finds that households a↵ected by

exogenous illness shocks are able to smooth consumption of food, housing,

and festivals, with only small reductions in education spending. Islam and

Maitra [2012] also find that non-medical consumption increases with health

shocks, which is statistically significant in some specifications. Genoni [2012]
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finds that non-medical consumption increases after illness episodes for higher

educated and larger households, although not statistically significant. Jack

and Suri [2014] report that household consumption significantly increases

following a recent illness episode if the household uses mobile money (which

is in line with Low and Pistaferri [2015]’s finding that insured households

increase consumption due to disability shocks).1

The empirical regularity that non-medical household consumption does

not drop (and could even increase) following an illness, could be misinter-

preted as meaning that households are fully insured against illness, and hence

that health insurance coverage does not need to be expanded further.2 Using

our data, we also replicate this empirical regularity and find that non-medical

household consumption also increases following an illness shock, and statis-

tically so depending on the precise empirical specification (which is in line

with the findings cited above). However, our model shows that the associa-

tion between non-medical consumption and illness episodes is uninformative

regarding how well insured households are, unless the marginal utility of

consumption does not change with health. Although this insight is not new

(Gertler and Gruber [2002], Jack and Suri [2014], Low and Pistaferri [2015]),

1Jack and Suri [2014] do not interpret this as evidence of full insurance, and they
explicitly mention the issue of health-dependent preferences as Gertler and Gruber [2002]
do. Low and Pistaferri [2015] find that the marginal utility of consumption increases with
illness.

2Although health care expenses are not the only loss associated with the occurrence of
illness, multiple countries are implementing reforms to expand health insurance amongst
poor individuals (Savedo↵ et al. [2012]). Health insurance reforms are incipient in sev-
eral countries, for instance, Ethiopia (Alebachew et al. [2014]), Indonesia (The Guardian
2015), and South Africa (Ataguba et al. [2014]). China (Babiarz et al. [2010], Wagsta↵ and
Lindelow [2008], Wagsta↵ et al. [2009]), Georgia (Bauho↵ et al. [2011]), Ghana (Nyonator
et al. [2014]), Indonesia (Sparrow et al. [2013]), Mexico (King et al. [2009]), Thailand
(Gruber et al. [2014]) and Vietnam (Wagsta↵ [2010]) began e↵orts to expand health in-
surance coverage in the early 2000s, while e↵orts in India started later in 2008 (Rao et al.
[2014]). Earlier on, health insurance expansions e↵orts had started in Colombia (Trujillo
et al. [2005], Miller et al. [2013]), Brazil (Victora et al. [2011]), and Costa Rica (Dow
and Schmeer [2003]). Apart from these, community-based insurance schemes expanded in
Senegal, India, Tanzania, Mali, Philippines (see Acharya et al. [2013]).
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our contribution is to present it alongside the rejection of full insurance,

showcasing the potentially misleading conclusions that can be obtained by

assuming health-invariant preferences. Hence, we reconcile the evidence that

consumption does not decrease due to an illness shock with the rejection of

full insurance against illness.

Our paper also contributes to the literature studying how health a↵ects

the marginal utility of consumption, which is far from conclusive. Lillard

and Weiss [1997] and Low and Pistaferri [2015] find that the marginal util-

ity of consumption increases with illness, while Viscusi and Evans [1990]

and Finkelstein et al. [2013] find the contrary, and Evans and Viscusi [1991]

and De Nardi et al. [2010] find results that are not statistically di↵erent

from zero. We find that non-medical consumption increases due to an illness

episode. However we cannot deduce from our results that the marginal util-

ity of consumption necessarily increases with illness. This is because some

elements of non-medical consumption could also be health enhancing (bet-

ter foods, cleaner fuel, transportation, etc.) and we would expect them to

increase even if the marginal utility of consumption does not increase with

illness. Our contribution is to design a test for full insurance that is robust to

health-dependent preferences, rather than develop a test that fully identifies

the relation between the marginal utility of consumption and illness.

Our paper is also related to a large literature on intrahousehold alloca-

tions, and in particular, to papers that test the hypothesis of full risk sharing

within the household. Dubois and Ligon [2010] rejects the hypothesis of full

insurance within the household, but they focus on pure earnings shocks rather

than health shocks. Dercon and Krishnan [2000] finds that the body mass

index of poor women decreases if she su↵ers an illness shock, but they need to

assume health-invariant preferences. This is because, unlike us, they assess

the consumption of the person who su↵ers the illness shock.

The consequences of illness shocks, and disability in particular, on house-
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hold welfare has also been an object of study in developed countries. Using

data from either the US or UK, Ball and Low [2014], Meyer and Mok [2013]

and Stephens [2001] have analyzed how changes in household consumption

are related to disability onset. These reduced form approaches also ignore

that preferences are health-dependent (Low and Pistaferri [2015]).3 We con-

tribute to this literature by proposing a test for insurance that is robust to

health-dependent preferences, while keeping to the reduced form approach.4

This paper is organized as follows: in section 2, we introduce the Colom-

bian Familias en Acción database, and show the empirical regularity that

we have mentioned above: non-medical consumption increases (even signifi-

cantly so depending on the specification) due to an illness shock. In section

3, we provide a model that can simultaneously explains that the association

between changes in consumption and illness shocks is uninformative about

how well insured household are, as well as provide testable implications of

full insurance even if preferences are health-dependent. We devote section 4

to take the model’s testable implication to the data: while in 4.1 we lay out

empirical approach, we provide the empirical results in 4.2, and dedicate 4.3

to dispel possible concerns with our results. We conclude in section 5. The

mathematical derivations are relegated to an Appendix.

2 An empirical regularity

As discussed in the introduction, a series of papers have estimated either a

null or positive relationship between changes in non-medical care consump-

tion and illness shocks, using regressions similar to the ones proposed by

3See Gallipoli and Turner [2009] and Low and Pistaferri [2015] for structural approaches
that incorporate these concerns.

4A related literature estimates the e↵ect of health insurance on out-of-pocket medical
expenditures and financial strain , see for instance Barcellos and Jacobson [2015], Bernal
et al. [2017], Engelhardt and Gruber [2011], Finkelstein and McKnight [2008], Finkelstein
et al. [2012], Gross and Notowidigdo [2011], King et al. [2009], Limwattananon et al. [2015],
Miller et al. [2013], Shigeoka [2014], Wagsta↵ and Lindelow [2008], Wagsta↵ et al. [2009]
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Townsend [1994] for income shocks. In this section we will reproduce this

common empirical result using a panel of poor households from rural Colom-

bia, the Familias en Acción (FeA) database (Attanasio et al. [2003, 2015]).

Before reporting the results, we will describe the data.

The FeA data were initially collected to evaluate Familias en Acción, a

conditional cash transfer program modeled after the Mexican PROGRESA/Oportunidades

(Beh [2005], Behrman et al. [2009], Gertler [2004], Parker and Todd [2016]).

Although in this paper we do not exploit the variability induced by the con-

ditional cash transfer program, we explain the program allocation criteria

in order to understand the sample composition. The sample consists of 122

municipalities: 57 treatment municipalities were targeted by FeA as of De-

cember 2002 and 65 were chosen as comparison municipalities.5 FeA eligible

municipalities had less than 100,000 inhabitants, a bank for transferring the

money securely, and su�cient education and health infrastructures. The

comparison municipalities were chosen as the most similar to the treatment

municipalities among those that did not qualify for the program.6

Three waves of data have been collected on the same households, the first

wave took place between June and October 2002, the second between July

and November 2003, and the third between December 2005 and March 2006.

Attrition rates were reasonably low (6% between the first and second wave

and an additional 10% in the third wave, see Attanasio et al. [2003].)

Typically, health shocks have two implications in terms of household re-

sources: increased medical spending and income loss due to reduced capacity

513 municipalities that were originally part of the comparison group became treated
between November 2003 and December 2005.

6Proximity was assessed in terms of population size, percentage of population living
in the urban part of the municipality, index of quality of life, and an index measured
built using information on health and education infrastructures. In practice, most of the
comparison towns satisfied most of the conditions imposed by the program but they did
not receive it either because they did not have a bank or because the town mayor did not
carry out the required paperwork.
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to work. To make sure that we capture the latter, we focus on illness shocks

su↵ered by adult members of the household before they reach retirement age

(62 years old for men and 57 for women). We define health shocks using

information on whether adults report to have had any health problem dur-

ing the last fifteen days that prevented them from performing activities of

daily living (clearly, the health problem could have started prior to the pre-

vious fifteen days). Table 1 reports some basic descriptive statistics about

the occurrence of illness shocks. The probability of su↵ering an illness shock

is about 0.16, and very similar for men and women. The transition probabil-

ities reveal that there is some degree of persistence in the illness shock, but

less than one would expect from US disability shocks.

Household consumption is estimated using 98 di↵erent food items, inde-

pendently of whether they were purchased, obtained as a gift, obtained as a

payment in-kind, or come from their own farm. It also includes information

on 51 non-food items such as fuel, transportation, hygiene and cleaning prod-

ucts, clothes and shoes, and durables. Food consumption is measured in the

last 7 days as well as other items such as transportation, alcohol, tobacco,

and candles. Expenses on personal hygiene, domestic cleaning products,

fuel, and leisure activities are measured in the last month, while expenses

on clothing, shoes, books and toys are measured in the last three months, as

well as medical expenses which are of particular relevance to us. Expenses

on durables are recorded in the last 12 months.

Our sample consists of very poor households with children.7 Average fam-

ily size is 6.3 and most mothers (58%) have not completed primary education.

Most individuals (52%) work in agriculture. Average monthly consumption

is about US$180 (US$1=CO$2,600), and the average share of food consump-

7Only SISBEN 1 households were part of the sample (SISBEN is a national system of
socioeconomic classification in Colombia, SISBEN 1 are the poorest and 6 are the richest.)
See Castaneda 2005 for more details on SISBEN.
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tion is 64%.8

As per other papers cited in the introduction, we estimate the following

specification of the Townsend (1994) regression:

�C
jmt

= ↵M�HM

jmt

+↵F�HF

jmt

+�
x

�X
jmt

+�
M

�M
jmt

+✓
mt

+"
jmt

, t = 3, 2,

(1)

where C
jmt

is a variable measuring some aspect of the consumption of

household j, living in municipality m at time t, HM

jmt

(HF

jmt

) takes value

1 if a male (female) member aged 18-61 (18-56) of household j living in

municipality m was unable to carry out his daily activities due to illness at

time t, and takes value 0 otherwise. X
jmt

are household demographics, and

M
jmt

are dummy variables for the month of the interview. The term ✓
mt

is a municipality-time fixed e↵ect to capture aggregate shocks to the local

economy, including the conditional cash program.

Table 2 reports the OLS estimates of ↵M and ↵F from regression (1)

with standard errors clustered at the municipality level to deal with the

correlation of the error terms across households of the same municipality,

and within households across time periods. Column (1) reports our key

result that non-medical consumption increases following a illness shock, that

is, the estimates of ↵M and ↵Fare positive and statistically di↵erent from

zero. Figure 1 shows the density of changes in non-medical consumption, and

confirms that households that su↵ered an illness shock have greater mass for

consumption changes between $100 and $300, and less mass between -$200

and -$100.9

8According to the 2003 Quality Life Survey, the average monthly household consump-
tion in Colombia is US$432, excluding consumption in kind.

9This graph is mainly illustrative because neither demographic changes nor aggregate
shocks are being controlled for.
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Columns (2) and (3) of Table 2 dissagregate the results in food and non-

food non-medical consumption. The point estimates are all positive, and

statistically significant, except for the estimate of ↵F for food consumption.

Column (4) shows that medical expenses increase by very similar amounts

(around $1.25) independently of whether the shock is su↵ered by a man or

woman.

The results are mostly qualitatively similar when we use consumption in

logs (columns 5-7), although not always statistically significant. Overall, our

results are in line with previous results cited in the introduction that also

find that non-medical consumption increases following an illness shock. In

light of these results, one might be tempted to conclude that there is little

doubt that households are well insured against illness shocks.

An important question is how households could increase consumption

if they su↵ered an illness shock. To explore this, we estimate a variant

of regression (1), in which we replace C
jmt

by a binary indicator related

to coping mechanisms (whether the household has positive net transfers,

whether the household has positive savings, and whether the household has
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debts). The results are reported in Table 3, and although not very precisely

estimated, they suggest that the probability of positive net transfers (positive

savings) increases (decreases) following an illness shock to an adult male, and

the probability of having positive debts increases following an illness shock

to an adult female.

3 Theoretical model

In this section we derive implications of full insurance that can be tested,

and potentially rejected, by the data when preferences are health-dependent.

Implications of full insurance are obtained by solving the social planner’s

problem which maximizes social welfare (represented by the weighted sum of

households’ utilities) subject to an aggregate resource constraint. We build

on the seminal papers by Mace [1991] and Townsend [1994], but importantly

we allow for health to change the marginal utility of consumption, and we

model households with an adult and child.

We assume that time is finite (t = 1, ..., T ), and that t = 0 corresponds

to the initial date. Let u
t

be the contemporaneous realization of the random

variables (shocks) of the economy at time t, observed at the beginning of

period t. Let s
t

=(u1, ..., ut

) represent the history of these realizations, with

an ex-ante probability at time 0 given by ⇡(s
t

). The set of all possible s
t

is given by S
t

, and hence
StP
⌧=1

⇡(s
t⌧

) = 1 for any t. The adult member of the

household j consumes c
Ajt

at time t, while the child consumes c
Cjt

. The

adult’s health at time t is given by H
Ajt

, which is part of the stochastic

components of the economy.

We assume that the household j’s utility function at period t takes the

simple form:

U [c
Ajt

, c
Cjt

, H
Ajt

] = u
A

(c
Ajt

, H
Ajt

) + �u
C

(c
Cjt

) ,
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which assumes that utility is additively separable in adult’s and child’s con-

sumption, and that adult’s health status does not a↵ect the marginal utility

of child’s consumption (our empirical analysis will shed light on this). De-

spite the simplicity of the utility function, it allows for adult’s health to a↵ect

the marginal utility of adult consumption. At time t = 0, the household’s

expected utility is given by:

TX

t=0

�t

X

st2St

⇡(s
t

)U [c
Ajt

(s
t

) , c
Cjt

(s
t

) , H
Ajt

(s
t

)],

where� (0 < � < 1) is the discount factor, and it is explicit that the

consumption allocations and adult’s health depend on the realization of the

history of shocks: s
t

.

Our objective is to describe features of the consumption allocations that

hold when household j is fully insured, and more generally when markets

are complete. For that purpose, and given a set of Pareto-weights {w
j

},the

social planner maximizes the weighted sum of the objective function:

JX

j=1

T

w
j

X

t=0

�t

X

st2St

⇡(s
t

)U [c
Ajt

(s
t

) , c
Cjt⌧

(s
t

) , H
Ajt

(s
t

)],

subject to the following constraints (for each t, and s
t

) :

JX

j=1

c
Ajt

(s
t

) +
JX

j=1

c
Cjt

(s
t

) =
JX

j=1

y
jt

Assuming that the utility functions u
A

(.) and u
C

(.) take an exponential

utility form:10

u
A

(c
Ajt

, H
Ajt

) = � 1

�
exp(��(c

Ajt

+H
Ajt

)), and

10Qualitatively similar results can be obtained using the power utility function with
health entering multiplicatively: uA(cAjt, HAjt) =

1
� exp(�HAjt)(cAjt)�
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u
C

(c
Cjt

) = � 1

�
exp(��(c

Cjt

)).

The First-Best consumption allocations (derived from the first order con-

ditions of the planner’s problem) can be written as

c
Ajt

= ¯c
At

+ (H
Ajt

� H̄
At

) +
1

�
(log!

j

� ¯log!), (2)

c
Cjt

= ¯c
Ct

+
1

�
(log!

j

� ¯log!), (3)

where ¯c
At

= 1
J

JP
j=1

c
Ajt

, ¯c
Ct

= 1
J

JP
j=1

c
Cjt

, ¯log! = 1
J

JP
j=1

log!
j

, and H̄
At

=

1
J

JP
j=1

logH
Ajt

represent aggregates across households within the economy.

Equations (2) and (3) cannot be estimated directly because the Pareto weights

are not observable. After taking di↵erences over time and re-ordering, the

equations that constitute the basis for the empirical analysis are:

c
Ajt

� c
Ajt�1 = H

Ajt

�H
Ajt�1 �

�
H̄

At

� H̄
At�1

�
+ (c̄

At

� c̄
At�1) , (4)

c
Cjt

� c
Cjt�1 = (c̄

Ct

� c̄
Ct�1) . (5)

Summing up Equations (4) and (5), we obtain an expression for the change

in household consumption, c
Tjt

:

c
Tjt

�c
Tjt�1 = H

Ajt

�H
Ajt�1�

�
H̄

At

� H̄
At�1

�
+(c̄

At

� c̄
At�1)+(c̄

Ct

� c̄
Ct�1) .

(6)

Equations (4), (5) and (6) provide two main insights. First, the change in

adult (and hence household) consumption at time t depends on the change

in health status, H
Ajt

� H
Ajt�1, even in the First-Best. This is because

the marginal utility of adult consumption depends on health. In the First-

Best, the marginal utility of consumption is equated across di↵erent time
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periods. If the marginal utility of consumption increases (decreases) with

health then more (less) consumption is required to keep the marginal utility

of consumption constant when health increases (decreases). This is why the

results that we report in Table 2, as well as the results that we cite in the

literature, cannot be interpreted as evidence that households are well insured

against illness shocks.11

Second, the change in child consumption does not depend on changes in

adult health. This is for two reasons. First, due to the additive separability

assumption, the marginal utility of child consumption does not depend on

adult health. Second, we are solving the First-Best problem that assumes

complete markets and hence idiosyncratic shocks will not a↵ect consumption

allocations unless these shocks a↵ect the marginal utility of consumption.

This constitutes our testable implication: if we find that changes in adult

health, H
Aj,t

�H
Aj,t�1, are related to changes in children consumption, then

we would be finding evidence against the model. Under the maintained as-

sumptions that child marginal consumption does not depend on adult health,

we would be rejecting the First-Best allocation, and hence full insurance.

Our model does not consider that adult health might depend on the

consumption of certain goods (i.e. food, transportation to medical facili-

ties, clean cooking fuel, etc.) that might improve health (Dasgupta [1995],

Strauss and Thomas [1998]).12 This health-enhancing e↵ect of non-medical

consumption is an added reason why household non-medical consumption

might increase in response to the health shock, even under full insurance.

However, this means that we must be cautious to interpret our Table 2 re-

sults as unequivocal evidence that the marginal utility of consumption in-

11This insight is obviously not new in the literature, but it is useful for us to present it
alongside the second insight.

12Using a standard household survey, it would be di�cult to disentangle what share
of the transportation expenses were used to travel to medical facilities, or whether clean
cooking/heating fuel is bought to prevent indoor air pollution
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creases with illness. Although our results are consistent with it, they could

also be explained by a health-enhancing e↵ect of non-medical consumption

(and a marginal utility that does not vary with health). Note, though, that

because of the separability between the adult and child utility functions, this

potential health enhancing e↵ect of consumption will not a↵ect the testable

implication of full insurance based on child consumption.

4 Testing for full insurance against health shocks

4.1 Empirical approach

Equations (4), (5) and (6) describe the evolution of consumption if households

are fully insured. According to equation (5), the change in child consumption

does not depend on idiosyncratic changes in adult health. Hence, full insur-

ance would be rejected if one found that idiosyncratic changes in adult health,

H
Ajt

� H
Ajt�1, explained changes in child consumption, c

Cjt

� c
Cjt�1. Note

that the same cannot be said of equations (4) and (6) because idiosyncratic

changes in adult’s health legitimately explain changes in adult consumption

even in the First-Best. This is why we focus on child consumption to test

for full insurance against adult health shocks instead of using non-medical

household consumption as is standard in the literature.

Because we do not observe directly child consumption, we proxy it using

child weight. As is standard, we do not use weight directly but the so-

called weight-for-height z-score (WHZ) which represents the standardized

di↵erence between the child’s weight and the World Health Organization

reference population (WHO, 2006).13 Importantly for us, WHZ varies in

the short-run and is the most useful anthropometric indicator for measuring

rapid changes in nutritional status (Bairagi [1987], Briend et al. [1989], Brown

13The weight-for-height z-score is the di↵erence between a child’s weight and the median
weight of the WHO reference population of the same height and gender, divided by the
standard deviation of the WHO reference population (also of the same height and gender).
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et al. [1982], Thomas et al. [1991], Waterlow [1981], WHO [1986]) . For

instance, after 7 months of a nutritional intervention, Kenyan children’s WHZ

increased by 1.19 standard deviations (Tomedi et al. [2012]). Without being

part of any specific nutritional intervention but by simply catching-up, WHZ

of immigrant boys arriving to the US increased by 0.13 standard deviations in

a three month period.14 Using measurements collected every three months,

Briend et al. [1989] find that WHZ is 0.15 standard deviations lower in the

lean season in Bangladesh.

We test for full insurance by estimating the empirical counterpart of equa-

tion (5), that is:

�WHZ
ijmt

= �M�HM

jmt

+�F�HF

jmt

+�
X

�X
jmt

+�
M

�M
jmt

+✓
mt

+�
ijmt

, t = 2, 3

(7)

where WHZ
ijmt

is the WHZ of child i, from household j, living in munic-

ipality m at time t, �
ijmt

is the corresponding error term, and the covariates

are defined as in section 2. Also as in section 2, the standard errors are

clustered at the municipality level.

4.2 Results

Table 4 reports the OLS estimates of �M and�F in the sample of children less

then 60 months.15 We find that adult male illness shocks do not change boy’s

WHZ z-scores, but illness shocks to adult males significantly decrease girls’

WHZ z-scores by 0.077, which corresponds to 8.4% of a standard deviation of

the sample.16 Hence, contrary to the implication of equation (5) of our model,

we find that changes in child’s weight are not only a↵ected by aggregate

conditions, but also by idiosyncratic shocks, leading us to reject full insurance

14These are our own computations using the data reported in Schumacher et al. [1987]
15The weight-for-height z-score is not defined for children who are 60 months or older.
16In the sample, the standard deviation is slightly di↵erent from 1 because the weight

is being standardized using the WHO reference population, instead of the sample distri-
bution. This represents standard practice in the literature.
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(and in stark contrast with results from Table 2). We do not find an e↵ect

on boys’ WHZ z-scores, which might be related to gender bias that is typical

in agricultural societies (Behrman and Deolalikar [1990]). These results are

confirmed in Figure 2 where it is clear that male illness episodes shift the

density of girls’ WHZ z-score changes to the left.17

We do not find evidence that illness shocks to adult females lead to a

decrease in children WHZ. The most likely explanation is that household

earnings decrease more when the illness shock is su↵ered by a man than

when it is su↵ered by a woman, simply because women dedicate less time

17As with Figure 1, the purpose of this figure is mainly illustrative as it does not control
for demographic changes or aggregate shocks.
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to market activities in this context. Hence, it is harder for the household to

cope financially with illness shocks su↵ered by adult males, and hence it is

more likely that resources are diverted away from children.

4.3 Discussion of possible concerns

The pattern of our results helps us to dispel some concerns with our model

and empirical strategy. In the model in section 3, we assume that the adult

and child utility function are separable, and that the adult health does not

enter directly into the child utility function. If this was not the case, we

would expect adult health to enter in equation (5). In that case, a negative

coe�cient of adult’s health on child weight would not necessarily reflect lack

of insurance, but an optimal adjustment given that the child marginal utility

of consumption would vary directly with adult health. However, for our

results in Table 4 to be generated through changes in the child marginal

utility of consumption, would require a very specific and unlikely structure of

preferences, whereby men’s health (but not women’s) enters the girls’ utility

function (but not that of boys’); and that women’s health does not enter into

boys’ utility function either. Note that a similar argument can be made in

favor of additive separability between adult and child utility functions.

Another possible concern with our results is that they might be driven by

an omitted time-variant variable that leads to endogeneity of changes in adult

health in regressions (1) and (7). However, for this to be the case, the time-

variant omitted variable would have to be such that it is positively correlated

with men’s health shocks in the household consumption regression (1), but

negatively correlated with it in the girls’ WHZ regression (7). Moreover, such

a time-variant omitted variable would have to be uncorrelated with women’s

health shocks. Although not impossible, we find it very di�cult to think of a

plausible time-variant omitted variable that would lead to such a correlation

18



structure.18

As mentioned above, ideally we would have estimated equation (7) using

child consumption rather than child weight (WHZ). Because we are using

child’s weight, our results in Table 4 could be driven by other explanations

that would imply that child weight decreases but not child consumption.

First, it is plausible that child consumption did not change due to the adult

illness shock but child’s physical activity increased, leading to a decrease in

weight. This could happen, for instance, if the child substitutes for some

activity that the male adult used to do. However, this is highly unlikely as

all children used in the sample to obtain Table 4 are less than 60 months

old, and therefore too young to carry out any physical activity. In Colombia,

informal labor market activity does not start generally before 12 years of

age, and enrollment in primary school is very high, at over 95%. When the

first wave survey questionnaire was being designed, local experts believed it

unnecessary to ask about child labor questions to children younger than 10

years old. This was changed in the third wave in which time use was asked

for children aged 84 months and older. Table 5 reports the percentage of

children aged 84-96 months who are involved in di↵erent activities. Even

though these children are significantly older than the ones used to estimate

Table 4 (84-96 months vs. 59 months or younger), the percentage of children

involved in activities such as paid work, and working on the family business

is negligible. The only activities in which the young children seem to be

significantly involved are domestic activities such as cooking or taking care

of siblings. Moreover, women are more likely to be involved in cooking or

taking care of children than men, but we find that it is men’s illness shocks

18Note that an alternative approach would be to instrument health shocks. However,
not only it would be di�cult to find valid instruments, but the use of instrumental vari-
able would imply that we would be exploiting the predictable/anticipated (rather than
unanticipated) variation in health, which it is easier for the household to adjust ex-ante
to Jappelli and Pistaferri [2010].
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rather than women’s that cause the decrease in girls’ WHZ. Hence, it is

unlikely that our results are caused by increased in physical activity due to

task substitution.

Lastly, we want to dispel concerns that the decrease in girls’ weight is

not due to an illness contagion process, whereby when an adult becomes ill,

a child also becomes ill and his/her weight decreases. Again, we can appeal

to our pattern of results to rule out this possibility. If illness contagion was

underlying our results, we would expect women’s illness shocks to also a↵ect

child weight, but we do not find evidence of this. Moreover, there is no reason

to believe that male illnesses would be more contagious to girls than to boys,

which is relevant because we only find evidence of a decrease in girls’ weight.

5 Conclusions

We document that much of the empirical evidence reports positive associa-

tions between changes in non-medical consumption and illness shocks, which

is somehow at odds with the conventional wisdom that health shocks are

highly impoverishing in developing countries. However, this positive asso-

ciation between consumption and illness shocks might be due to health-

dependent preferences. So far, researchers using reduced form approaches

have been forced to assume this problem away by assuming that the marginal

utility of consumption does not depend on health.

Building on Mace [1991] and Townsend [1994], we propose a model that

allows us to test whether households are well insured against illness shocks,

whilst accommodating health-dependence in the utility function. Our testable

implication is that child consumption should not depend on adult health

shocks, once aggregate shocks have been controlled for. The model is also

useful because it makes clear that the relationship between non-medical con-

sumption and illness shocks (and hence the positive association that the
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literature reports) is uninformative about how well insured households are if

preferences are health-dependent.

Using a three wave panel of poor Colombian households, the Familias en

Acción database, we find two key results, side-by-side. The first result is

that we reject that households are fully insured against illness shocks. We

find that girls’ weight (a proxy for girls’ consumption) decreases when male

adults su↵er an illness shock, which means that we reject our model’s testable

implication of full insurance. The second key result is that we find, as per

the previous literature from developing countries, that non-medical household

consumption increases following an illness shock (which is consistent with the

marginal utility of consumption increasing with illness). Hence, we reconcile

this empirical regularity with the conventional wisdom that illness shocks

are impoverishing (as we reject full insurance). This paper not only provides

a test for full insurance against illness in the presence of health-dependent

preferences, but also cautions against assuming that preferences are health-

invariant.
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Appendix

In this Appendix, we derive equations (5) and (6) of the model. The social

planner maximizes

JX

j=1

T

w
j

X

t=0

�t

X

st2St

⇡(s
t

)U [c
Ajt

(s
t

) , c
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) , H
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t

)],

subject to the following constraints :
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) =
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We assume that the utility functions u
A

(.) and u
C

(.) take an exponential

utility form:19

19Qualitatively similar results can be obtained using the power utility function with
health entering multiplicatively: uA(cAjt, HAjt) =

1
� exp(�HAjt)(cAjt)�
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Hence, the Lagrangian of the maximization program (where we omit that

the consumption allocations depend on(s
t

) for convenience) is:
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The first order condition for the child’s consumption allocation is:

w
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= 0.

Hence, the optimal allocation satisfies:
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Taking logs and re-arranging terms:

c
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Aggregating over j, we obtain:
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represent economy wide aver-

ages. After substituting � 1
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w in (8), we obtain:
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Note the last two terms are time invariant, hence after taking di↵erences over

time, we obtain:

c
Cjt

� c
Cjt�1 = c

Ct

� c
Ct�1, (10)

which corresponds with our testable implication, equation (5).

To study the adult’s optimal allocations, we obtain the first order con-

ditions with respect to c
Ajt

. The first order condition with respect to c
Ajt

is

w
j

�t⇡(s
t

)� exp(��(c
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+H
jt

))� µ
t

= 0, (11)

which follows quite closely the child’s consumption allocation, except for

the fact that health also enters in the marginal utility of consumption. Re-

arranging (11) and taking logs, we obtain:
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After taking di↵erences over time, the time constant terms cancel out yield-

ing:

c
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� c
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jt�1 + c
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� c
At�1 +H

t

�H
t�1,

that is
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+4c
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.

which, combined with (10), yields the evolution for total household consump-

tion (equation 6):
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Table 1. Descriptive statistics of illness events

Male Adult Female Adult

Prob (illit=1) 0.164 0.157

Prob (illit=1|illit-1=1) 0.265 0.258

Prob (illit=1|illit-1=1,illit-2=1) 0.359 0.305

Number of observations 22,302 22,679

Notes: The variable ill takes value 1 if the individual reports individuals report to have had 
any health problem during the last fifteen days that prevented him/her from performing 
activities of daily living, and 0 otherwise. The individuals included in the sample have 
worked for pay at least once in their lives. Males are 18-61 years old, and females are 18-
56 years old. Number of observations refer to those used in computing the first row.



Table 2. Consumption and adult iIllness shocks
(1) (2) (3) (4) (5) (6) (7)

VARIABLES
Non-medical 
consumption

Non-medical 
non-food 

consumption
Food 

consumption
Medical care 

expenses
LN (Non-medical 

consumption)
LN ( Food 

consumption)

LN (Non-medical 
non-food 

consumption)

Δ illness (adult male) 4.890** 2.096** 2.688* 1.276*** 0.021** 0.018 0.021
[1.977] [1.002] [1.463] [0.260] [0.010] [0.014] [0.016]

Δ illness (adult female) 4.351** 2.852*** 0.678 1.188*** 0.014 -0.006 0.038***
[1.874] [1.010] [1.394] [0.263] [0.010] [0.013] [0.014]

Mean 186.0 61.32 121.3 4.372 5.094 4.637 3.849
Observations 11,816 11,923 11,848 11,918 11,816 11,848 11,914

Notes: Each column reports the results of a different OLS regression. The dependent variable is the change in the variable specified in the column heading, 
measured in US$ (US$1= CO$2,600). The right hand side variables are change in male illness, change in female illness, changes in the number of children 
aged 0-5, 6 to 11, 12-17 living in the household, as well as the change in the number of adult men and women, and changes in dummy variables for month of 
interview. All regressions include municipality-wave fixed effects. Standard errors, reported in brackets, are clustered at the municipality level. *** p<0.01, ** 
p<0.05, * p<0.1



Table 3. Coping mechanisms and adult illness shocks
(1) (2) (3)

VARIABLES

Net 
positive 

Transfers
Positive 
Debts

Positive 
Savings

Δ illness (adult male) 0.026* 0.009 -0.008*
[0.013] [0.009] [0.005]

Δ illness (adult female) 0.017 0.022* -0.003
[0.013] [0.011] [0.005]

Observations 11,976 11,976 11,976
Notes: Each column reports the results of a different OLS regression. The 
dependent variable is the change in the variable specified in the column 
heading. The right hand side variables are change in male illness, change 
in female illness, changes in the number of children aged 0-5, 6 to 11, 12-
17 living in the household as well as the change in the number of adult 
men and women, and changes in dummy variables for month of interview. 
All regressions include municipality-wave fixed effects. Standard errors, 
reported in brackets, are clustered at the municipality level. *** p<0.01, ** 
p<0.05, * p<0.1



Table 4. Children's weight-for-height z-score and adult illness shocks
(1) (2)

VARIABLES Boys' WHZ Girls' WHZ

Δ illness  (adult male) 0.023 -0.077**
[0.034] [0.030]

Δ illness  (adult female) -0.032 0.020
[0.042] [0.043]

Mean -0.0701 -0.0689
SD 0.868 0.920
Observations 2,593 2,451
Notes: Each column reports the results of a different OLS regression. The dependent 
variable is the change in the child weight-for-height z-score. The right hand side 
variables are change in male illness,  change in female illness, changes in a cubic 
polynomial of child's age, changes in the number of children aged 0-5, 6 to 11, 12-17 
living in the household, as well as the change in the number of adult men and women, 
and changes in dummy variables for month of interview. All regressions include 
municipality- survey wave fixed effects. Standard errors, reported in brackets, are 
clustered at the municipality level. *** p<0.01, ** p<0.05, * p<0.1



Table 5. Percentage of children aged 84-96 months engaged in different activities
Boys Girls

Paid work 0.00% 0.16%

Unpaid work

Helping in the family field / taking care of animals 5.45% 3.13%

Cooking/taking care of children/domestic chores 24.58% 34.53%

Working on the family business at home 0.28% 0.31%

Other 0.56% 0.62%

Note: The table reports the percentage of children that participated in each activity in the last working day 
prior to the day of the interview. Information only available for the third wave of the panel.


